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(57) Abstract 

The invention relates to a method of making a pipe connection and to a pipe connection where an insert end (2) having an outer 
diameter that is larger than the inner diameter of the pipe (1) is inserted into the pipe (1). A flexible pressure nng 4) ts then transferred on 
me connection, the inner diameter of the ring being normally smaller than the outer d.ameter of the p.pe (1 ) wnsfened on Je m en end 
(2). The connection is easy to make and it is also applicable for pipes with a large diameter, and the connecuon ts strong and t.ght due to 
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METHOD FOR MAKING A PIPE CONNECTION, AND A PIPE CONNECTION 

The invention relates to a method of making a pipe connection 
where an elastic pipe and an insert end to be arranged inside the pipe are 
5 transferred within each other, the outer diameter of the insert end being larger 
than the inner diameter of the pipe, and after the insert end and the pipe have 
been arranged within each other, a flexible pressure ring with an initial inner 
diameter that is normally smaller than the outer diameter of the pipe 
transferred on the insert end is transferred on the pipe and the insert end. 
10 The invention further relates to a pipe connection comprising an 

elastic pipe, an insert end arranged inside the pipe, and a flexible pressure 
ring arranged outside these parts, the pressure ring being transferred on the 
pipe connection formed by the insert end and the pipe. 

German Publication 4,003,740 discloses a pipe connection where 
15 an insert end is pushed inside a pipe, and an inflexible ring is transferred on 
the connection. A pipe used in such a connection must be very elastic so that 
the inflexible ring can be transferred on the connection. Such an inflexible ring 
does not produce sufficient compression under all circumstances. 

Danish Publication 135,908 also discloses a pipe connection where 
20 an inflexible pressure ring is transferred on a connection formed by an insert 
end and a pipe. The insert end comprises two protrusions, between which the 
pressure ring is transferred. One of the protrusions is lower, and the pressure 
ring is pushed over this lower protrusion. The pipe must be made of a very 
elastic material so that it yields and thus makes it possible to push the 
25 inflexible pressure ring over the lower protrusion. The ring does not produce a 
compression force, but the firmness of the connection is ensured by the 
protrusions which are provided at the insert end and against which the ring is 
pressed when the connection is subjected to stress. 

Swedish Patent 501,579 discloses a pipe connection where the 
30 thermal expansion coefficients of an insert end and a locking ring are selected 
such that the thermal expansion coefficient of the locking ring is greater than 
that of the material of the insert end. The connection can thus be maintained 
tight at different temperatures. Further, in order to seal the connection, the 
insert end comprises annular protrusions. The connection is therefore fairly 
35 tight, but for example where connections of pipes with a large diameter are 
concerned, even tighter simple connections are often needed. 
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German Patents 3,608,843 and 2,510,886 and German Utility 
Model G 8,802,366.4 disclose pipe connections where a pipe is pushed on an 
insert end, and an inflexible pressure ring is pushed on the connection. Again 
the pipe must be very elastic so that a satisfactory connection can be 
5 achieved. The connections are also very complicated, and sufficiently tight 
connections are not always achieved. 

Finnish Patent 33,301 discloses a pipe connection where a 
pressure sleeve is contracted on the connection. The connection is difficult 
and complicated to make, and so it is not useful. 
10 Finnish Patent Application 954,549 discloses a pipe connection 

where an insert end and a pipe are pushed within each other by means of a 
hydraulic insertion device. Before the connection is made, the end of the pipe 
is expanded. The method is cumbersome in this respect. 

European Publication 0,530,387 discloses a pipe connection where 
15 a pipe and a flexible ring provided on it are expanded simultaneously and 
subsequently placed on an insert end. The inner diameters of the insert end 
and the pipe can here be equal, but the method is rather complicated and 
cumbersome and therefore not suitable, for example, for connecting pipes 
having a large diameter. 
20 U -S. Patent 2,433,602 discloses a pipe connection where a 

pressure ring made of rubber is transferred on a pipe and an insert end. To 
ensure tightness, a metallic split ring is placed on the rubber ring. The rubber 
must be so soft and yielding that the effect of the compression of the metallic 
split ring on the connection is sufficiently strong. This kind of connection is 
25 difficult to make. 

The object of the present invention is to provide a simple method of 
making a pipe connection, and a pipe connection, also applicable for use in 
connection with pipes having large diameters. 

The method of the invention is characterized in that the material 
30 used for the pressure ring is plastic having a low creep, so that the elastic 
pressure ring as such together with the contraction force of the pipe ensures 
long-term tightness of the connection. 

Further the pipe connection of the invention is characterized in that 
the material used for the elastic pressure ring is plastic having a so low creep 
35 that the pressure ring as such together with the contraction force of the pipe 
ensures long-term tightness of the connection. 
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The essential idea of the invention is that the insert end having an 
outer diameter that is larger than the inner diameter of the pipe is inserted into 
the pipe and that a flexible pressure ring is subsequently transferred on the 
connection, the inner diameter of the ring being normally smaller than the 
5 outer diameter of the insert end and the pipe placed within each other. Further 
the material of the pressure ring is plastic having a low creep. The idea of a 
preferred embodiment is that a bevel is provided inside the end of the pipe so 
as to facilitate the insertion of the insert end. 

The advantage of the invention is that a connection is simple and 
10 easy to make. The connection is also strong and tight. When a bevel is 
provided at the end of the pipe, the insert end can be easily inserted into the 
pipe, and the inner diameter .of the insert end can be equal to the inner 
diameter of the pipe. 

The invention will be described in greater detail in the 
15 accompanying drawings, in which 

Figure 1 shows a situation before a pipe connection is made, 

Figure 2 shows a pipe connection according to the invention, 

Figures 3a to 3d are a schematic presentation of a method of 
making a pipe connection, 
20 Figure 4 shows elasticity properties of two materials, and 

Figure 5 shows another pipe connection according to the invention. 

Figures 1 and 2 show a pipe 1 and an insert end 2. The pipe 1 is 
made of a slightly elastic material, for example of rubber or plastic, and the 
inner diameter of the pipe 1 can be smaller than the outer diameter of the 
25 insert end before a pipe connection is made. The material of the insert end 2 is 
selected in such a way that its creep properties are equal to or better than 
those of the material of the pipe 1. The insert end 2 can thus be made, for 
example, of corrosion-protected metal, cross-linked polyethylene reinforced 
with glass fibre, or plastic, such as polysulfone, having a high elasticity 
30 modulus. The insert end 2 can also be, for example, a fitting or an end of a 
pipe, for example, of a pipe identical to pipe 1. 

Before a pipe connection is made, the end of the pipe 1 can be 
provided with a bevel 3, indicated by a broken line in Figure 1. The bevel 
considerably facilitates the insertion of the insert end 2 into the pipe 1. On 
35 account of the bevel 3, the inner diameter of the insert end 2 can be equal to 
the inner diameter of the pipe 1. After the insert end 2 and the pipe 1 have 
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been pushed within each other, a pressure ring 4 is transferred on the 
connection to ensure its tightness. The inner diameter of the pressure ring is 
normally smaller than the outer diameter of the insert end 2 and the pipe 1 
placed within each other. However, the pressure ring 4 is made of elastic 
5 material so that it can be transferred on the connection. When situated on the 
connection, the pressure ring 4 shows a tendency to revert to its normal size 
thereby pressing the connection and ensuring its tightness. Various types of 
plastic can be used as the material of the pressure ring 4. A good pressure 
ring 4 typically has a fairly high elasticity modulus, good elongation properties 
10 and especially good creep properties, i.e. it has a low creep. The creep of the 
pressure ring 4 is so low that apart from the pressure ring 4 no additional 
pressure is needed: the pressure ring 4 as such together with the contraction 
force of the pipe 1 ensure long-term tightness of the connection. If the creep 
properties are extremely good, the pipe 1 to be connected need not 
15 necessarily have good creep properties. A suitable method for determining the 
creep ratio is set forth in ISO 9967. A conventional way of lowering the creep 
is to add for example reinforcements, such as glass fibre, to the material. This, 
however, cannot be used in connection with the pressure ring 4 of the present 
invention, since the addition of for example glass fibre impairs the elongation 
20 properties, and so the material does not endure as great elongation as needed 
in connection with the pressure ring 4. A suitable method for detecting the 
strain allowed for the material of the pressure ring is described in "Ermittlung 
der kritischen Dehnung teilkristaliiner Thermoplaste", Prof G. Menges et al, 
Kunststoffe, Bd. 65, 1975, H.6. This publication describes a fast method for 
25 establishing the critical strain of plastic materials that should not be exceeded 
in well-designed plastic constructions. For example, material 1 described in 
Figure 4 is a good material. Material 1 has a higher elasticity but a lower creep 
than material 2. Ideally, the short-term creep modulus of the pressure ring 4 is 
the same as or higher than that of the pipe 1. Similarly, the long-term creep 
30 modulus of the pressure ring 4 is at least the same as that of the pipe material. 
Preferentially the long-term creep modulus (100 year value) of the pressure 
ring material is not less than 50 % of the 24-hour value. An excellent material 
for the pressure ring 4 is cross-linked polyethylene, i.e. PEX, which has been 
cross-linked to a gel content of at least 60 %. In order to increase the initial 
35 compression force of the ring, the pressure ring can be made of oriented PEX, 
which doubles the original values. Polyketone is also a suitable material for 
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the pressure ring 4 since it has a high elasticity modulus and an exceptionally 
high elastic strain limit. The diameter of the pipe 1 can be fairly large, for 
example hundreds of millimetres. 

At the end of the insert end there can be a protrusion 2a over which 
5 the pressure ring 4 can be pushed due to its flexibility. However, after the 
connection has been made, the protrusion 2a effectively prevents the pressure 
ring 4 from sliding off the connection. The material of the pressure ring 4 is 
selected and the height of the protrusion 2a is determined so that all handling 
of the pressure ring 4 takes place at the elastic area, whereby the pressure 

10 ring 4 tends to revert to its normal size after elongation. Further, the insert end 
2 can be provided with a projection 2b, and correspondingly, the pressure ring 
4 can be provided with a groove 4a, so that the pressure ring 4 and the insert 
end 2 can be locked firmly in the axial direction by means of the projection 2b 
and the groove 4a. The pressure ring 4 can be for example as long as or 

15 longer than the insert end 2 in the axial direction. Most preferably, however, 
the pressure ring 4 is substantially as long as the direct part of the insert end 
2, as shown in Figure 2. The pressure' ring 4 can also be conical, in which 
case the conical surface acts for example in a flange connection as a stop 
surface to the. pipe flange. The pipe flange then presses the pressure ring 4 

20 more tightly against the connection. 

The height of the protrusion 2a is determined so that when the 
pressure ring 4 is pushed over the protrusion 2a, the diameter of the pressure 
ring 4 is expanded so as to facilitate the sliding of the end of the pressure ring 
4 on the projection 2b. 

25 Either the inner surface of the pressure ring 4 or the outer surface 

of the insert end 2, or both can be provided with friction grooves or protrusions 
so as to increase friction, if desired, the surfaces can be for example sand- 
blasted or treated otherwise in order to increase the roughness of the 
surfaces. In some cases the elasticity modulus of the pipe 1 to be connected is 

30 so high that the material of the pipe 1 does not easily go into the possible 
friction grooves at the insert end 2. In that case the end of the pipe 1 can be 
slightly heated, whereby the elasticity modulus decreases and the material 
goes into the friction grooves, and thus connection friction increases. 

The insert end 2 can also comprise annular seals 5. The material of 

35 the seals 5 is most preferably plastic, such as PEX or LDPE, since the service 
life of the plastic is known fairly well, and therefore the service life of the 
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connection can also be predicted relatively accurately. The material of the seal 
5 is softer than the pipe 1 to be connected. The pressure ring 4 can also 
contain material that can be heated so that the pressure ring welds onto the 
connection. For example, a colourant decomposing by the action of heat 
5 higher than the maximum operating temperature of the pipe can be blended in 
the pressure ring 4, the colourant reacting in the heat so that a heated 
connection has permanently a different colour than an unheated one. This 
makes it easy to detect afterwards whether a connection can be detached or 
whether it has been welded, since the colour of a welded connection has 
10 changed. The inner surface of the pressure ring 4 can comprise protrusions 
that are arranged to align with the seals 5 in the finished connection. The 
protrusions then press the seals 5 so that they become even tighter. The 
tightness of the connection is ensured on the inside of the pipe 1 by the friction 
of the seals 5, the insert end 2 and the edges of the grooves of the insert end, 
15 and on the outside of the pipe 1 by the friction of the protrusions of the 
pressure ring 4 and by the locking of the pressure ring 4 by means of the 
groove 4a and the projection 2b and by the deformation energy required to 
push the pressure ring 4 over the protrusion 2a. If the pressure ring 4 has not 
been welded onto the connection, the connection does endure tension but it 
20 can be detached by first removing the pressure ring 4 from around the 
connection. 

Figures 3a to 3d are a schematic presentation showing the making 
of a pipe connection. The reference numerals of Figures 3a to 3d correspond 
to those of Figures 1 and 2, The pipe 1 and the insert end 2 are fastened to a 

25 mount, preferably for example to a welding carriage, which is not shown in the 
accompanying figures for the sake of clarity. In the first step, the end of the 
pipe 1 is provided with a bevel on the inside by means of a conical mandrel 6. 
Fastening means 7 are attached to the pipe 1 and the insert end 2. The 
fastening means 7 are connected to an actuator 8, which can be, for example, 

30 a hydraulic cylinder or some other such actuator known per se. The pipe 1 and 
the insert end 2 are moved toward each other by means of the actuator 8 so 
that they settle within each other. The compression of the fastening means 7 is 
then released from the pipe 1. However, the fastening means 7 is still moved 
toward the point of connection. The fastening means 7 is formed such that it 

35 can move the pressure ring 4 at this stage, so that the fastening means 7 
pushes the pressure ring 4 on the connection. Pipe connections can thus be 
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made rapidly and reliably also where pipes with a rather large diameter are 
concerned. 

Figure 5 shows another pipe connection according to the invention. 
The grip between the pipe 1 and the insert end 2 can be substantially 
5 improved by arranging between the insert end 2 and the pipe 1 a gripper, such 
as a rubber ring or a split metal ring, a double-sided sand paper or a metal net 
9. The gripper greatly increases friction between the pipe 1 and the insert end 
2. When the gripper is used, the outer surface of the insert end 2 can be even 
quite straight, and yet the connection remains sufficiently tight. The metal net 9 

10 can be made, for example, of wires or of a metal sheet by punching. The 
essential feature is that the material of the metal net 9 comprises metal and 
that the net comprises apertures 9a. The gripper comprises heatable material, 
so that when the connection is heated the pipe 1 and the insert end 2 weld, 
attaching to each other. When, for example, a metal net 9 is used, the 

15 connection can be heated by induction heating, whereby the metal net 9 heats 
up, melting surrounding plastic material, so that the insert end 2 and the pipe 1 
weld for example at the apertures 9a. The connection is thus rendered such 
that it cannot be detached. The use of induction heating for a connection 
according to the invention is particularly efficient, since apart from the metal 

20 net 9 the connection does not comprise any metal that could heat up by the 
effect of the induction. 

The end of the pressure ring 4 can be provided with a bevel 1 0. The 
bevel 10 considerably facilitates the transfer of the pressure ring 4 on the 
projection 2b. 

25 The drawings and the associated description are only intended to 

illustrate the inventive idea. The details of the invention can vary within the 
scope of the claims. A pipe connection for joining two pipes can thus also be 
made such that a pipe is inserted in each end of the insert end 2 and a flexible 
pressure ring is pushed on the connection so that the ring presses both the 

30 pipes against the insert end. 
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CLAIMS 

1. A method of making a pipe connection, where an elastic pipe (1) 

eLh an trTK end ^ t0 ^ arran96d inSidC Pipe ™ are transferred Jt 
each other the outer diameter of the insert end (2) being .arger than the inner 
5 .ameter of the pipe (1), and after the insert end (2) and the pipe (1) ave 
been arranged within each other, a flexible pressure ring (4) with an initial 
■nner diameter that is smal.er than the outer diameter of the pipe 1 
transferred 0 n the insert end (2) is transferred on the pipe (1) and the insert 

in T , °r 3 ' 3 C * * ' ' 2 6 d ^ that ^ mat6rial US8d f ° r the P«« ring 
10 (4) ,s plast.c with a low creep, so that the elastic pressure ring (4) as such 

together with the contraction force of the pipe (1) ensures .ong-term tightness 
of the connection. 

2. A method according to claim 1, characterized in that the 
material used for the pressure ring is cross-linked polyethylene. 
15 3. A method according to claim 1or2,characteri ze din that 

a bevel (3) is formed inside the end of the pipe (1) before the pipe (1) and the 
insert end (2) are transferred within each other. 

4. A method according to any one of the preceding claims 
,n C /J 3 C ' 6 r '' Z e d in that fastenin 9 means (7) are attached to the pipe m 
20 and the insert end (2), the fastening means (7) are pushed toward each other 

so that the pipe (1) and the insert end (2) settle within each other the 
compression of the fastening means (7) is released from the pipe (1) and the 
fastening means (7) is then moved toward the point of connection so that the 
fastening means (7) simultaneously pushes the flexible pressure ring (4) on 
25 the connection. v ' 

5. A method according to any one of the preceding claims 
characterized in that a gripper is provided between the insert end (2) 
and the p, pe (1), the gripper comprising heatable material, and that the 
connection is heated so that the pipe (1) and the insert end (2) grip each other 
Whereb y tne connection is rendered such that it cannot be detached. 

6. A pipe connection comprising an elastic pipe (1), an insert end 
2) arranged inside the pipe, and a flexible pressure ring (4) arranged outside 

these parts, the pressure ring being transferred on the pipe connection formed 
by the insert end (2) and the pipe (1), characterized in that the 
35 material used for the pressure ring (4) is plastic with a so low creep that the 
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elastic pressure ring (4) as such together with the contraction force of the pipe 
ensures long-term tightness of the connection. 

7. A pipe connection according to claim 6, characterized in 
that the material used for the pressure ring (4) is cross-linked polyethylene. 
5 8 - A P'Pe connection according to claim 6 or 7, character- 

ize d in that at the end of the insert end (2) there is a protrusion (2a), over 
which the flexible pressure ring (4) is transferred. 

9. A pipe connection according to any one of claims 6 to 8, c h a r - 
acterized in that a bevel (3) is formed inside the end of the pipe (1) 

1 0 before the connection is made. 

10. A pipe connection according to any one of claims 6 to 9, 
characterized in that the insert end (2) is provided with plastic seals 
(5). 

11. A pipe connection according to any one of claims 6 to 10, 
15 characterized in that the insert end (2) is provided with a projection 

(2b) and the pressure ring (4) is provided with a corresponding groove (4a), so 
that the pressure ring (4) can be locked onto the insert end (2) in the axial 
direction by means of said projection (2b) and said groove (4a). 

1 2. A pipe connection according to claim 11, characterized 
20 in that at the end of the insert end (2) there is a protrusion (2a), the height of 

which is determined so that when the pressure ring (4) is transferred over the 
protrusion (2a), the diameter of the pressure ring (4) is expanded so as to 
facilitate the sliding of the end of the pressure ring (4) on the projection (2b). 

13. A pipe connection according to any one of claims 6 to 12 
25 characterized in that a gripper comprising heatable material is 

arranged between the insert end (2) and the pipe (1), the pipe connection 
being heated so that the insert end (2) and the pipe (1) attach to each other. 

14. A pipe connection according to any one of claims 6 to 13, 
characterized in that the connection comprises heatable material and 

30 that the pressure ring (4) comprises colourant decomposing by the action of 
heat so that a heated connection has a different colour than an unheated one. 
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